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TEMPERATURE-REGULATING APPARATUS,

1,019,496,

Specification of Letters Pafent. ’
Application filed September 18, 1908. Serial No. 518,435,

To all whom it may concern:

Be it known that I, Joux M. Larson, a
citizen of the United States, residing at Chi-
cago, in the county of Cook and State of
Illinois, have invented new and useful Im-

provements in Temperature-Regulating Ap- -

paratus, of which the following is a full,
clear, concise, and exact description, refer-
ence being had to the accompanying draw-
ing, forming a part of this specification.
This invention relates to improvements in
temperature regulating apparatus of that
class wherein fluid under pressure, such as

compressed air, is employed to operate a,
diaphragm motor which controls the flow

of a heating or cooling medium, the motor
being in turn controlled by a device which
is capable of being affected by temperature
changes and which is exposed to such
changes at a place where the temperature
is to be maintained constant.

More particularly, this invention relates
to a “graduated action” as distinguished
from a “positive action” thermostatic de-
vice, that is, it relates to a device in which
the diaphragm of the motor is held sta-
tionary at an intermediate position so long
as the temperature to which the thermostat
is exposed remains constant.

The principal object of the invention is to
provide a thermostatically actuated control-
ling device of the “graduated action ” type
in which the lowering of the temperature
at the place at which it is desired to main-

‘tain the same at or near a fixed point may

so affect the thermostatic element as to cause
it to close a waste port and thus change the
pressure to which the diaphragm of the
motor is subjected. ; N

In the accompanying drawings—Figure
1is a vertical sectional view of the thermo-
static controlling device of my invention;;
Fig. 2 is a front elevational view of the
same; Fig. 3 is a view similar to Fig. 2 but
with the cover or casing which incloses the

- front of the device removed; and Fig. 4 is

50

a view, partly in section, of a system for
cooling the contents of a tank, in which sys-
tem my device is employed to govern the
flow of a cooling medium through a coil of

pipe..

In the several figures of the drawings, 5
represents a source of supply of fluid under
pressure, such as a tank containing com-
pressed air. From this tank leads g pipe 6,
this pipe containing, at some convenient
point, means for restricting the flow of air
therethrough, said means may conveniently
comprise a screw 7 which, by being adjusted
in and out in a casing 8, closes more or less
a passage 9 through which the air flows,
The pipe 6 divides at a point beyond the re-
striction, as at 10, into two branches 11 and
12 respectively. The branch 11 leads to a
diaphragm motor 13 of well known con-
struction which is arranged to open and
close a valve 14 as usual. A pipe 15, carry-
ing a cooling medium such as cold brine or
the like, enters the casing of the valve 14
upon its inlet side. From the outlet side
of the valve leads a pipe 16 to the cooling
coil 17 which is located in the tank 18, the
contents of which are to be maintained at a
given low temperature. The pipe 12 leads
to the thermostatic controlling device 19,
the thermostatic element 20 of which ex-
tends into the tank so as to be affected by
changes in the temperature of the contents
of the tank. If desired a suitable hand
valve 21 ‘may be interposed in the pipe 12,

whereby communication between the con-

trolling device 19 and the source of supply
of fluid under pressure may be cut off if de-
sired, but under all ordinary conditions this
valve will be left open and may be dispensed
with if desired. It will be seen that the
thermostatic device 19, being located at the
end of the branch 12 may, by regulating the
amount of air which is permitted to How
through this pipe and waste to the atmos-
Phere, govern the pressure in the motor 13,
If the thermostatic device permits no air
at all to escape to the atmosphere the air
which passes the restricting screw 7 will all
go to the motor 13 and in time the pressure
at the motor will become equal to that at the
tank 5. If, on the other hand, the thermo-
static device permits to escape to the at-
mosphere all of the air that can pass through
the restriction the pressure in the motor
will become nothing and the spring 22 there-
of will raise the valve from its seat to the
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limit and completely open said valve. It is
by maintaining a certain ratio between the
pressure at the motor and at the tank, by
permitting a certain roportion of the air
which passes the restriction to escape to the
atmosphere, that the valve is held at a given
position and the regulation of the flow of
cooling medium is effected. 'This auto-
matic regulation of the amount of air which
wastes to the atmosphere through the pipe
19 is accomplished by means of the thermo-
static controlling device 19, which device
is illustrated in detail in Figs. 1, 2 and 3.
The controlling device comprises a head
94 on the front or face 24 of which are
mounted certain instrumentalities inclosed
within a suitable casing, and from the rear
of which extends an externally screw-
threaded shank 25. The thermostatic ele-
ment 20 consists of an elongated tube, pref-
erably of brass or “other metal, extending
rearward from the head, being screwed into
the shank 25. The shank 25 is, inserted
into a screw-threaded opening in the wall
of the tank 18 so that the thermostatic ele-
ment extends inwardly from said wall while
the head 23 and the mechanism mounted
thereon are located outside the tank. A

- tubular extension or neck 26 extends down-
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ward from the head 23 and is internally
threaded for the reception of the pipe 12.
Suitable material 27 such as cotton or the
like, for straining out dirt which may have
passed along the pipes of the system, may
be arranged in the neck 26 if desired. A
passage 28 leads from the neck to an inlet
port 29 through
escapes. A suitable cover 30 incloses the
face or front of the head and protects the
{)arts which are mourted thereon, this cover
\aving an opening 31 through which access
may be gained in regulating the device, the
space within the cover 30 being in free com-
munication with the atmosphere because of
the presence of this opening. A valve 32 is
arranged to cover, when seated, the outlet
port 29, this valve being hung upon a flexi-
ble hinge consisting of a_plate spring 33,
cne end of which is secured to the valve and
the opposite end of which is secured to a
short lever 34. The plate spring 33 tends. to
resist movement of the valve toward one side

_or the other of a given position with rela-
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tion to the lever 34.

Extending longitudinally through the
tubular thermostat 20 is a rod 35, one end
of which is seated against a threaded plug
26 which screws into the rear end of the
thermostatic_tube.
rod 35 extends beyond the face 24 and bears
upon a lever 37 of the third class, this lever
fulecrumed by means of a metallic
strip 38 to a standard 39 which is secured,
as by ‘means of screws 40, to the face 24.

_spring is to swin,

which air from the pipe 12

The front end of -this

1,019,496

The opposite end of the lever bears against
the end of a screw 41 which extends through
the lever 34. The lever 34 is of the first
class and is fulerumed upon the points of a
pair of screws 42 which extend toward each
other through suitable lugs 43 which pro-
ject from the face 24. A light spring 44 is
secured at one of its ends to a light rod 45
which extends upward from the lever 34,
the opposite end of this spring being se-
cured to a short piece of wire 46 which is
secured to the face of the head by means of
cmall screws 47. The tendency of this
the lever 34 in the direc-

tion which would carry the valve 32 away

from its seat and thus uncover the waste’

port 29. The tendency of the compressed
air issuing or attempting to issue from the
waste port is also to-move the valve away
from its seat. This tendency is, however,
resisted by the pressure of the lever 37
against the end of the screw 41. The con-
traction of the tubular thermostatic element
90, due to the lowering of the temperature
of the surrounding medium, causes the rod
35 to thrust more forcibly against the lever
87 and therefore increases the pressure of
the lever 37 upon the lever 34. It is evident
that the lower the temperature to which the
tube 20 is subjected the greater will be the
pressure exerted by the lever 37 upon the
lever 34, and consequently the greater the
force which is applied in pressing the valve
toward its seat. It will be observed also,
however, that as the connection between the
lever 34 and the valve 32'is a yielding one
rather than a rigid one, the valve is not
beld positively at a fixed position for a
given position of these levers, because the
air which issues or attempts to issue from
the port 29 may flex the spring 33. The
spring 38 is thus made to constitute an en-
ergy-storing means in which power ig ac-
cumulated for closing the waste port, the
amount of power which is stored therein
bein%l altered by changes in the length of
the thermostatic element, due to the temper-
ature changes to which said element is ex-
posed. : "

Tn order to provide means for adjusting
the pressure which is exerted by the lever
37 upon the lever 84 with the temperature
at & given point and consequently the ther-
mostat having a given length the screw 41
is provided with a pointer 48, which is ac-
cessible through the opening 31 in the
front of the cover, and by means of which
the screw. may be turned in or out in the
Jever 34. This pointer moves over a suit-
able scale 49 marked on the cover and let-
tered W and C respectively at its ends.
" hese letters are abbreviations for the words
“'warmer " and ©cooler” respectively. By
thus adjusting the pressure which the lever
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37 exerts upon the lever 34 under s given
temperature condition the temperature point
at which the contents of the tank 18 will be
mwaintained, may be adjusted.

If the temperature of the contents of the
tank begins to rise above the desired point
the pressure exerted by the lever 37 upon
the lever 84 decreases, the amount of energy
which is stored in the plate spring 33 being
thereby lessened, and the tendency of the
valve to approach its seat, therefore, becom-
ing less. This permits the air issuing from
the port to blow the valve farther away
from the port, this action being assisted by
the spring 44. An increased flow or waste
of air through the waste port 29 follows and
results in a lowering of the pressure which
exists in the chamber of the motor 13. This
lowering of the pressure in the motor per-
mits the spring 22 to open the valve to an
increased extent until the tension of the
spring is again balanced by the pressure in
the motor. The flow of the cooling medium
through the coil 17 is now increased and the
temperature of the contents of the tank be-
gins to fall. When the temperature falls to
that which it is desired to maintain the
pressure of the lever 37 upon the lever 34
becomes greater, due to the contraction of
the thermostatic element, and more energy
is stored in the spring 88, the resistance to
the escape of air through the waste port 29
being increased and the valve being held
more closely to its seat. The pressure in the
pipes 11 and 12, as well as that in the cham-
ber of the motor 13, rises until the power of
the spring 22 is again balanced by the pres-
sure in the motor. The valve 14 will now
remain open at a given position so long as
the temperature to which the thermostat 20
is exposed remains stationary. A rise or
fall of temperature within the tank 18, by
changing the length of the thermostat and
consequently the pressure exerted by the le-
ver 37 upon the lever 34, alters the force
which the spring 33 exerts to move the valve
toward its seat. This results in a change in
the amount of air which is allowed to waste
to the atmosphere and consequently in the
degree of pressure existing in the motor
and pipes leading thereto. This change in
pressure in the motor is attended by a
change in the resistance which is offered to
the action of the spring 22 of the motor in
holding the valve 14 open, whereby the valve
is caused to move to and take a new position
at which the spring and the air pressure in
the motor will again balance each other.
This new position of the valve 14 alters the
rapidity of circulation of the cooling me-
dium through the coil 17 and results in the
temperature of the contents of the tankbeing
brought to the desired point. In practice
the movements of the valve 82 and dia-

8

phragm valve 14 are usually exceedingly
slow. ' ‘
Having thus described my invention, what
I claim as new and desire to secure by Let-
ters Patent, is: :
1. The combination with a motor and a
source of supply of fluid under pressure, of
means for governing said motor, said means
having a waste port, a valve closing against
the flow from said port, a spring supporting
said valve, a lever to which said spring is se-
cured, means secured to said lever normally
tending to unseat said valve, an adjusting
screw carried by said lever, a second lever
bearing upon said screw, a rod thrusting

against said second lever, and a tubular ther-

mostat inclosing said rod and arranged to
thrust said rod toward said second lever
when the temperature of the medium sur-
rounding said thermostat falls. :

2. The combination with a motor and g
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source of supply of fluid under . pressure, of -

means for governing said motor, said means
having a waste port, a valve closing against
the flow from said port, a spring supporting
said valve, a lever to which said spring is se-
cured, a rod mounted thereon, a spring se-

90

cured to said rod and normally tending to

unseat said valve, an adjusting screw car-
ried by said lever, a second lever bearing
upon said screw, a rod thrusting against
said second lever, and a tubular thermostat
inclosing said rod and arranged to thrust

said rod toward said second lever upon a’

change in the temperature of the medium
surrounding said thermostat,.
3. The combination with a motor and a

source of supply of fluid under pressure, of

means for governing said motor, said means
comprising a head having a shank screw-
threaded for insertion into a threaded open-
ing, a thermostat extending from said
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shank, said head having a waste port in

communication with said motor, a valve for
closing said port against the flow of fluid
therefrom, a lever supported by said head,
connection between said lever and said ther-
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mostat whereby contraction of the thermo-

stat moves said lever, and resilient connec-
tion between said lever and said valve and a
spring in connection with said lever nor-
mally tending to hold said valve in closed
position.

4. The combination with a motor and a
source of supply of fluid under pressure, of
means for governing said motor, said means
comprising a head having a shank screw-
threaded for insertion into a threaded open-
ing, a thermostat extending from said
shank, said head having a waste port in
communication with said motor, a valve for
closing said port against the flow of fluid
therefrom, a rod extending from said ther-
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mostat through an opening in said head, re-
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silient connection between said rod and said
valve, and an adjusting screw accessible
from the front of said head for varying the
effect of the movement of said rod upon said
valve and a spring in connection with said
lever normally .tending to hold said valve
in closed position. :

In witness whereof, T have hereunfo sub-
scribed my name in the presence of two wit-

nesses. . .
' " JOHN M. LARSON.
Witnesses: :

M. S. FArragr,
Cmarres L. HoPkins.



